Dystonin/Bpag1 is a necessary endoplasmic reticulum/nuclear envelope protein in sensory neurons.
Dystonin/Bpag1 proteins are cytoskeletal linkers whose loss of function in mice results in a hereditary sensory neuropathy with a progressive loss of limb coordination starting in the second week of life. These mice, named dystonia musculorum (dt), succumb to the disease and die of unknown causes prior to sexual maturity. Previous evidence indicated that cytoskeletal defects in the axon are a primary cause of dt neurodegeneration. However, more recent data suggests that other factors may be equally important contributors to the disease process. In the present study, we demonstrate perikaryal defects in dorsal root ganglion (DRG) neurons at stages preceding the onset of loss of limb coordination in dt mice. Abnormalities include alterations in endoplasmic reticulum (ER) chaperone protein expression, indicative of an ER stress response. Dystonin in sensory neurons localized in association with the ER and nuclear envelope (NE). A fusion protein ofthe dystonin-a2 isoform, which harbors an N-terminal transmembrane domain, associated with and reorganized the ER in cell culture. This isoform also interacts with the NE protein nesprin-3alpha, but not nesprin-3beta. Defects in dt mice, as demonstrated here, may ultimately result in pathogenesis involving ER dysfunction and contribute significantly to the dt phenotype.